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(54) Automated wireless-call completion using a paging networic 



(57) in a cellular telephone system (FIG. 1 ). a pager 
(122) is associated with a cellular phone (121) that is 
normally kept turned off and thus not drawing power 
from its battery (51 3). When an incoming call for the cel- 
lular phone arrives at a cellular exchange (103) and the 
exchange determines that the cellular phone is not reg- 
istered with a base station (107-109), a paging system 
(105) is caused to transmit an incoming-call-indicative 
paging signal to the pager. Receipt of this paging signal, 
at the pager either causes the user of the pager and the 
cellular phone to turn on the cellular phone, or causes 
the pager to turn on the cellular phone automatically via 
associated circuitry (502, 515). Activation causes the 



FIG. 1 



cellular phone to register with a base station, where- 
upon the cellular exchange extends the incoming call to 
the cellular phone through that base station. If the 
incoming call is not answered, or when the incoming call 
is completed, the paging system is caused to transmit a 
second paging signal to the pager. Receipt of the sec- 
ond paging signal at the pager leads to the cellular 
phone being turned off again. The cellular phone can 
therefore normally be turned off without fear of missing 
incoming calls. Battery power of the cellular phone is 
thus conserved. 
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This application relates in subject matter to applica- 
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assigned to the same assignee. 



EP 0784 412 A2 



wireless radiotelephone. In contrast, pagers have no 
transmitter (or at least no constantly-active transmitter) 
to dram their iiatteries of power, and their receivers con- 
sume only small amounts of power Consequently 
5 users typically l<eep their pagers turned on all of the 
nme. 



Tedinicm fi^^ 

This invention relates to paging and wireless radio- 
telephone services and equipment. 



Summary 9f the lnvi.nti«T 



Backgroun d of the iiwnn«f >n 



Both paging systems and wireless radiotelephone 
systems are well known in the art. Paging systems are 
typically one-way radio communications systems that 
transmit rather powerful signals from a paging 
exchange to cover a large geographical area -such ^ 
an entire state or region, for exanple- with the Ijroad- 
cast in order to alert a person possessing a pager any- 
where in that geographical area and to send a short 
message, such as a call request or a telephone number 
to the pager's display. In contrast, wireless (e g cellu- 
lar) radiotelephone systems are two-way radio commu- 
niMtons systems that transmit rather weak signals at 
different frequencies from a plurality of base stations to 
cover a small area -a cell- around each base station 
with the transmissions. A mobile wireless radiotele- 
phone communicates with the base station of whatever 
cell It happens presently to be located in via like rather 
weak signal transmissions to receive and to originate 
wireless telephone calls. In traditional cellular systems 
each base station constantly engages all cellular tele- 
phones in Its cell in specific two-way communications 
called registration-, whereby the present location of 
any cellular phone is determined and incoming calls for 
that cellular phone can be directed by the cellular 
exchange to the base station that is presently serving 
that cellular phone. Many users of cellular phones have 
continued to use pagers, which has led some manufac- 
turers to combine both devtees into a single unit 

Because of the continuous two-way transmissions 
involved in registration, both the transmitter and the 
receiver of a turned-on wireless radiotelephone are 
active and consuming energy. Quite often, wireless radi- 
otelephones operate on battery-supplied energy, and 
the transmitter drains significant amounts of energy 
from the battery Many users of battery-powered wire- 
less radiotelephones turn on their wireless radiotele- 
phones only when making outgoing calls, in order to 
conserve battery life. And quite often, users simply for- 
get to turn their wireless radiotelephones on. Conse- 
quently, it happens all too often that a user of a wireless 
radiotelephone misses incoming calls because the 
user's wireless radiotelephone is turned off and the 
exchange cannot complete the incoming calls to the 



^'S "mention Is directed to solving this problem of 
the pnor-art wireless radiotelephone systems. Accord- 
ing to the invention, a wireless call is completed as fol- 
lows. In response to a call incoming for a wireless 
radiotelephone, a paging signal is transmitted to a 
IS pager that is associated with the wireless radiotele- 
phone. In response to receipt of the paging signal at the 
pager, the wireless radiotelephone is enabled -eo 
either manually by the user of the pager and the wire- 
less radiotelephone, or automatically by the pager- to 
so receive the incoming call. Preferably, in response to the 
incoming call, an attempt is firet made to extend the call 
to the wireless radiotelephone, and only in response to 
failure of the attempt is the paging signal transmitted. 
Subsequently to the transmitting of the paging signal. 
26 the incoming call is extended, or attempted again to be 

extended, to the enabled wireless radiotelephone Pref- 
eraWy. in response to either the extended incoming call 
not being answered at the wireless radiotelephone or 
the extended incoming call being answered at the wire- 
^ '^radiotelephone and subsequently being termi- 
nated. a second paging signal is transmitted to the 
pager. In response to receipt of the second paging sig- 
nal at the pager, the wireless radiotelephone is disa- 
bled^ Illustratively the wireless radiotelephone is 
55 enabled and disabled by being activated -turned on- 
and deactivated -turned off- respectively, by means of 
being connected to and disconnected from, respec- 
tively, a source of power, such as a battery. 
.K ^"'aaeously. the wireless radtotelephone can 
^ thus be enabled, activated, whenever there is an incom- 
ing call Ibr the wireless radiotelephone, simply by send- 
ing to the associated pager a paging signal indicative of 
the incoming call. This allows the wireless radiotele- 
phone to be kept in a disabled, deactivated, condition 
45 and not draining battery power at the times when the 
wireless radiotelephone is not in use. without missing 
incoming calls. Since the wireless radiotelephone can 
be deactivated in a like manner as it is activated the 
invention can advantageously ensure that the wireless 
so radiotelephone is active only when it is in use. 

These and other advantages and features of the 
invention will become more apparent from the following 
description of an illustrative embodiment of the inven- 
tion, taken together with the drawing. 

Brief Description nf the Drawin g 



FIG. 1 is a block diagram of an illustrative telecom- 
munications system that embodies an illustrative 
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implementation of the invention; 

FIG, 2 is a block diagram of an adjunct processor of 

the system of FIG. 1 ; 

FIGS. 3-4 are a flow diagram of the operations of 
the system of FIG. 1 implementing a first illustrative s 
embodiment of the invention; 
FIG. 5 is a block diagram of an integrated cellular 
radiotelephone and pager of the system of FIG. 1 
constructed according to a second illustrative 
embodiment of the invention; and io 
FIGS. 3 and 6-7 are a flow diagram of the opera- 
tions of the system of FIG. 1 implementing the sec- 
ond illustrative embodiment of the invention. 

Detailed Description ts 

FIG. 1 shows an illustrative telecommunications 
system. The telecommunications system comprises a 
cellular system, such as the AT&T Autoplex® system, 
that conventionally includes a mobile telephone system 20 
office (MTSO) 103 that serves as a wireless call 
exchange and provides wireless call processing and call 
routing services, a network control point (NCR) 102 that 
is connected to UTSQ 103 and serves as a datat)ase of 
information about the configuration and present status 25 
of the cellular system, a plurality of base stations 107- 
109 connected to MTSO 103 and each providing wire- 
less call services to cellular telephones 120-121 that 
are presently located in its cell 117-119. respectively 
The telecommunications system of FIG. 1 further com- 30 
prises a paging system that conventionally includes a 
paging exchange 105 that provides paging services to 
pagers, such as a pager 122. through at least one pag- 
ing transmitter 106. The geographical area covered by a 
paging transmitter is typically large compared to the 35 
area of a cell, and encompasses a plurality of cells. The 
telecommunications system of FIG. 1 further comprises 
a landline telephone system that conventionally 
includes the public service telephone network (PSTN) 
101 that interconnects a plurality of telephones, such as 40 
telephone 100. To provide call capability between land- 
line telephones such as telephone 100 and cellular tele- 
phones 120-121. MTSO 103 is conventionally 
interconnected with PSTN 101. 

As described so far, the telecommunications sys- 45 
tern of FIG. 1 is conventional. According to the inven- 
tion, however, at least some cellular system users, such 
as user 1 23, are equipped with both a cellular telephone 
121 and a pager 122. and the telecommunications sys- 
tem further includes an adjunct processor 104 that is so 
connected to MTSO 103. NOP 102, and paging 
exchange 105. and that provides for cellular-call com- 
pletion with the aid of the paging system. 

As shown in FIG. 2. adjunct processor 104 is a gen- 
eral-purpose stored-program controlled computer that 65 
includes a memory 202 for storing control programs, a 
processing unit 201 connected to memory 202 for exe- 
cuting the control programs, and an input and output 
(1/0) interface 200 for enabling processing unit 201 to 



communicate with MTSO 103. NOP 102, and paging 
exchange 105. Adjunct processor 104 is illustratively 
the AT&T Conversant® system. The control programs in 
memory 202 implement the adjunct-processor 104 
functionality flowcharted in FIGS. 3-4. Alternatively the 
control programs in memory 202 may be stored in and 
executed by MTS0 1 03, whereby MTSO. 1 03 effects the 
functionality of acljunct processor 104 and adjunct proc- 
essor 104 is not needed. FIGS. 3-4 show the operations 
of the entire telecommunications system of FIG. 1 that 
implement a first illustrative embodiment of the inven- 
tion. 

As shown, in FIG. 3. when MTSO 103 receives a 
call incoming for a cellular phone 121, either from a 
landline telephone 100 via PSTN 101 or from another 
cellular phone 120. at step 300. it attempts to extend the 
call to cellular phone 121. First, MTSO 103 sends a 
query containing the called number to NOP 102. at step 
302, to determine if the called cellular phone 121 is reg- 
istered with any base station 107-109, and if so, which 
one. NOP 102 responds to the query by searching its 
data to determine if called cellular phone 121 Is regis- 
tered, at step 304. If called cellular phone 121 Is regis- 
tered. It is able to receive the incoming call. So NCP 102 
conventionally sends the information back to MTSO 103 
in a query response, and the MTSO conventionally 
extends the call to called cellular phone 121 via the one 
of the base stations with which cellular phone 121 is 
registered. However, if NCP 102 finds at step 304 that 
called cellular phone 121 is presently not registered with 
any base station, it Is not able to receive the Incoming 
call and the attempt at extending the call to cellular 
phone 121 cannot be completed, and NCP 102 notifies 
MTSO 103 thereof, at step 306. In response, MTSO 103 
sends another query to NCP 102 inquiring whether 
alternative call treatment is being provided for this cellu- 
lar phone 121. at step 308. Alternative treatment may 
include a call-coverage path, such as connecting the 
call to the called party's mailbox in a voice messaging 
system (not shown). According to the invention, the data 
In NCP 102 do provide for alternative call treatment for 
cellular phone 121. and the first alternative call destina- 
tion in the coverage path of cellular phone 121 is speci- 
fied to be adjunct processor 104. NCP 102 makes this 
determination, at step 310, and sends notice thereof to 
MTSO 103, at step 312. In response, MTSO 103 routes 
and connects the call to adjunct processor 104. at step 
314. Adjunct processor 104 receives the call and puts it 
on hold, at step 316. While the call is on hold, adjunct 
processor 104 plays a pre-recorded announcement to 
the caller informing the caller to stay on the line while 
the called party is paged, at step 318. Adjunct proces- 
sor 104 also sends a paging query for called cellular 
phone 121 to NCP 102. at step 320. NCP 102 finds the 
pager number of pager 122 that is associated with cel- 
lular phone 121 in its records for cellular phone 121, at 
step 322, and sends this pager number to adjunct proc- 
essor 104, at step 324. In response, adjunct processor 
104 sends a paging request to paging exchange 105, at 
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step 326 The paging request contains the pager 

Z"^°L^T ^"^ « to it an ln«)m. 
ng-call indicatfon. Adjunct processor 104 also starts a 
tmier, at step 328. that gives cellular phone 121a prede- 
termined amount of time to become registered 

ovJ" '^fn® *° ^ request, paging 

exchange 105 broadcasts an incoming-call-indicative 
paging signal containing the pager number provided by 

SlT^fT^,^'' ^"^ ^" 'ncoming-call-indication 
code, at step 330. Pager 122 receives the paging signal 
and recognizes its pager number, at step 4 anSTn 
response it alerts user 123, at step 400 of FIG 4 
Depencling upon the type of pager it is. it may eiUier 

^ inconing^all 
irKJica^ion. or generate a common alerting tone accom- 
panied by displaying an incoming-call indication on the 
Tn^^^^cl^r^ l^'^'^'^^^tothealertby?^^^^^^ 
ng on cellu ar phone 121. at step 402. cellular phone 
121 automatically undergoes a conventional registration 
procedure with base station 109 that serves cell 1?9 in 
Which cellular phone 121 is presently located, at step 
404, and so becomes able to receive the incoming call 
Srs^fif *^ V^a'^'^^t'O"' base station 109 notifies 
nZ^ K,^i^®'^°** ^* MTSO 103 in turn 

nobf.es NCP 102. at step 420. causing NCP 102 to 

S ^ aocorefingly. at 

r^u Ili® •^eaif'^e, adjunct processor 104 periodically 

^p 4ia Until cellular phone 121 registers with a b;se 

that cellular phone 121 is not registered, at step 414 In 
re^onse to the indication of non-registration, at step 
414^ adjunct processor 104 repeats polling of NCP 102 
hl^r,Ll° ^'""^^ ^i^'^ processor 104 

5 . n f ^u^' ^'Q- 3 out. at step 416 

NCP 102 ?'"f 121 registers with a base station and 
NCP 02 IS informed thereof at step 422 before the 

^^ITT^^^""'^- replies to a ^.i at 

step 410 v«th an indication that cellular phone 121 is 

^1^^^, I" '^®"««««°" o' base station 109 with 
which cellular phone 121 is registered, at step 424 In 

loMnI? *° " « «di"n<rt proces- 
sor 1 04 turns off the timer that it had started at st^ 328 
at step 430. and transfers the call back to MTS0 103 at 
eSnH r '^"^ by attempting to 

the conventional manner, at step 434. as if MTSO 103 
had just received the call. 

to s'ep 416, if cellular phone 121 does 
nrt register with a base station before the timer time! 
ou^^ adjunct processor 104 sends an alternative desti- 
nation query to NCP 102. at step 440. NCP 102 
nhT°"^o, ^ the coverage path of cellular 

Smerlhan ""T"""^ " «'to^"««^« destinations 
at stln !^ 'T^™"®^"" specified therein, 

at step 442, and informs ac^unct processor 104 accord- 

" «««™«-« desttnation 

speofied for calls to cellular phone 121. as determined 
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• i""*^ '^'^^^ P'«ys «" announce- 
ZTJi I ? * °" ^" '■"to^"'*"3 »he caller 

ftat the called party could not be reached and that the 
18 being routed to an alternative destination, at step 

i!??«r^'„T? 1°** se"ds a request to 

MTSO 103 to transfer the call to the alternative destiha? 
ton at step 450. MTSO 103 does so. at step aS^Zx 

n^e^rt^p 45'r" ••'^ "^^^-^ 

Returning to step 446. if it is determined there that 

lutef °" tor calls to cel- 

lular phone 121, adjunct processor 104 plays an 

Z^rf .H ^^"^^ °" beld call informing 

,5 S^,^f''^'^<']f ♦•:«°a"^Parfycould not be reached anS 
'5 that the call is being terminated, at step 460. Adjun™ 
proc^sor 104 then hangs up the call. a7step 462 

Returning to step 416. If cellular phone 121 does 
T. '^^V^^ « base station before the timer times 
^ processor 104 may alternatively dispense 

*Or.ng to find an alternative destination for the S 

r®*^.'^ '° • indicated 

by the dashed line in FIG. 4. 

th^tlT®!."!!'"^!!"'''''^ embodiment of the invention 
that IS Illustrated in FIGS. 3-4 relies on user 123 to 

iTl? . *f ""^ ''^^'"^ ^"^ torn on cellular phone 
121. But It IS preferable that this function be perfbrmed 
automaticaHy. According to a second embodiment of the 

iTJ1^";!1m ^"^^ *'«b a pager 

30 ^'"^'P*^^ that are integrated into a 

^T:. ""'Q- 5- Cellular phone 121 is 

substantially conventional, but for the presence of a 
pager-controlled switch 515. Cellular phone 121 
■ridudes a transmitter 510 and a receiver 51 1 operating 
under control of cellular phone logic 512 and cowered 
^ byabattery5l3.Circuits510-5125reconnert£2tet 
o ^ ^'"^^^ ^*"toh 515 which is controlled by pager 

500 connected to a conventional paging decoder 501 
40 i^T"^ ^ * * P^O* 122 further includes 

^^tf^''w°!^l^^^*^'*^'^«tos switch 515 under 

^-502 are illustra- 

^.Sr. '^'^^^ « ^^'^^'^^^ '■"«>"'in9- 

call indication, it not only alerts user 123 thereof but also 

.'^"T 5°2 to close switch 515 

thereby connecting circuits 510-512 to battery 513 and 
turning cellular phone 121 on. This caus« celluS 
phone 121 to undergo registraton and thus become 

50 Ml '"^"^ ^f^^" decoder 

f?. Jf^^^ '^"'^ tom-off indication, it 

Muses interface circuitry 502 to open switch 515 
ther*y disconnecting circuits 510-512 from battery 513 
and turnmg cellular phone 121 off, whereby cellular 
55 Site ""^'^ to receive incoming 

diinn"!,f embodiment of the invention, the initial han- 
dling of a call incoming for cellular phone 121 is the 
same as in the first embodiment and shown in FIG 3 
However, when pager 122 receives and recognizes the 
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incoming-call-indicating paging signal at step 332 of 
FIQ. 3, it responds by turning on cellular phone 121, at 
step 600 of FIG. 6. In response, cellular phone 121 
automatically undergoes registration with base station 
109 that serves cell 119 in which cellular phone 121 is 
presently located, at step 604. Base station 109 notifies 
MTSO 103 of the registration, at step 606, and MTSO 
103 in turn notifies NOP 102. at step 620. causing NCR 
102 to update its records for cellular phone 121 accord- 
ingly, at step 622. 

In the meantime, adjunct processor 104 periodically 
polls NCR 102 for the status of cellular phone 121, at 
step 610, Until cellular phone 121 registers with a base 
station, NCR 102 replies to the poll with an indication 
that cellular phone 121 is not registered, at step 614. In 
response to the indication of non-registration, at step 
614. adjunct processor 104 repeats polling of NCR 102 
at step 610 until the timer that adjunct processor 104 
had started at step 328 of FIG. 3 times out, at step 616. 
If cellular phone 121 registers with a base station and 
NCR 102 is informed thereof at step 622 before the 
timer times out at step 616. NCR 102 replies to a poll at 
step 610 with an indication that cellular phone 121 is 
registered and an identification of base station 109 with 
which cellular phone 121 is registered, at step 624. In 
response to this indication, at step 614. adjunct proces- 
sor 104 resets the timer that it had started at step 328. 
at step 630. The timer now begins to time an interval 
during which cellular phone 121 must answer the call. 
Adjunct processor 104 also bridges the call back to 
MTSO 103, at step 632. This results in the call being 
connected back to MTSO 103 through adjunct proces- 
sor 104, thereby allowing adjunct processor 104 to 
monitor the call, at step 636. MTSO 103 responds to the 
bridged call as if it had just rec«ved the call, and 
attempts to connect the call to cellular phone 121 in the 
conventional manner, at step 634. 

Adjunct processor 104 is monitoring the call, at step 
636. If base station 109 connects the call to cellular 
phone 121 at step 640. and cellular phone 121 answers 
the call, at step 642. before the timer that adjunct proc- 
essor 104 had reset at step 630 times out. at step 646, 
adjunct processor 104 detects the call answer, at step 
644. In response, adjunct processor 104 turns off the 
timer, at step 650, and continues to monitor the call, at 
step 652. When one of the parties to the call hangs up 
the call, e.g., at step 656, and base station 109 pro- 
ceeds to disconnect the call, at step 654, adjunct proc- 
essor 104 detects this condition, at step 658. In 
response, adjunct processor 104 sends a power turn-off 
paging request for the pager number of pager 122 to 
paging exchange 105, at step 660. Paging exchange 
105 responds by broadcasting the request via a paging 
signal, at step 662. Pager 122 receives and recognizes 
the paging signal, at step 664. and responds thereto by 
turning off cellular phone 1 21 , at step 666. 

Returning to step 646. If the timer that was reset at 
step 630 times out before adjunct processor 104 
detects that cellular phone 121 answered the call. 



adjunct processor 104 sends a power turn-off paging 
request for the pager number of pager 122 to paging 
exchange 105. at step 700 of FIG. 7. Raging exchange 
105 responds by broadcasting the request via a paging 

5 signal, at step 702. Pager 122 receives and recognizes 
the paging signal, at step 704, and responds thereto by 
turning off cellular phone 1 21 . at step 706. Adjunct proc- 
essor 104 then proceeds, at steps 740-762, to treat the 
call in the identical manner as described above for steps 

10 440-462, respectively, of FIG. 4. 

Of course, various changes and modifications to 
the illustrative embodiments described above will be 
apparent to those skilled in the art. For example, the 
service may be extended to be used in conjunction with 

IS any device (e.g., fax machine, cellular modem) for the 
purpose of turning on and off and/or reprogramming the 
device via the paging network. Also the service can be 
implemented in a cellular radiotelephone system with- 
out the need for a separate paging system. If the cellular 

20 system implements a paging-like capability (e.g., a 
"short message" capability). Such changes and modifi- 
cations can be made without departing from the spirit 
and the scope of the Invention and without diminishing 
its attendant advantages. It is therefore Intended that 

25 such changes and modifications be covered by the fol- 
lowing claims. 

Claims 

30 1. A wireless call completion method comprising the 
steps of: 

in response to a call Incoming for a wireless 
radiotelephone, transmitting a paging signal to 
35 a pager associated with the wireless radiotele- 

phone; 

in response to receiving the paging signal at 
the pager, enabling the wireless radiotele- 
phone to receive the incoming call; and 
40 subsequently to the transmitting of the paging 

signal, extending the Incoming call to the ena- 
bled wireless radiotelephone. 

2. The method of claim 1 wherein: 

46 

the step of transmitting comprises the steps of 

in response to the incoming call, attempt- 
ing to extend the incoming call to the wire- 
50 less radiotelephone; and 

in response to failure of the attempt, trans- 
mitting the paging signal to the pager. 

3. The method of claim 1 wherein: 

55 

the step of enabling comprises the step of 
activating the wireless radiotelephone. 
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The method of claim 3 wherein: » * 

the step of extending includes the step of 

the step of activating comprises the step of faw««*u 

^ ^s'^^ng the incoming call off hold. 

supplying power to the wireless radiotele- s q Thomnth^^* • „ . 
phone from a power source. The method of claim 8 wherein: 



The method of claim 1 wherein: 

the step of transmitting comprises the steps of io 

in response to the incoming call, determin- 
ing whether the wireless radiotelephone is 
registered with any base station, and 
in response to determining that the wire- is 
less radiotelephone is not registered with 
any base station, transmitting the paging 
signal to the pager; 



the step of enabling comprises the step of 

causing the wireless radiotelephone to 
register with a base station; and 

the step of extending comprises the step of 

extending the Incoming call to the regis- 
tered wireless radiotelephone through the 
base station with which the wireless radio- 
telephone is registered. 

6. The method of claim 5 wherein: 

the step of causing comprises the steps of 

activating the wireless radiotelephone; and 
in response to the activation, the wireless 
radiotelephone registering with the base 
station. 

7. The method of claim 6 further comprising the steps 
of: 



20 



25 



30 



35 



40 



in response to either (a) the extended incoming 
call not being answered at the wireless radiotel- 45 
ephone or (b) the extended incoming call being 
answered at the wireless radiotelephone and 
subsequently being terminated, transmitting a 
second paging signal to the pager; and 
in response to receiving the second paging sig- so 
nal at the pager, deactivating the wireless radi- 
otelephone. 

8. The method of claim 1 wherein: 

55 

the step of transmitting is accompanied by the 
further step of 

placing the incoming call on hold; and 



the step of placing includes the step of 

playing an announcement to a caller via 
the incoming call. 

10. A wireless call completion method comprising the 
steps of: 

in response to a call incoming for a wireless 
radiotelephone, attempting to extend the call to 
the wireless radiotelephone; 
in response to failure of the attempt, transmit- 
ting a paging signal to a pager associated with 
the wireless radiotelephone; 
in response to receipt of the paging signal by 
the pager, enabling the wireless radiotele- 
phone to receive incoming calls; and 
subsequently to the transmitting of the paging 
signal, attempting again to extend the incoming 
call to the wireless radiotelephone. 

11. The method of claim 10 wherein: 

the step of enabling comprises the step of 
activating the wireless radiotelephone. 

12. The method of claim 1 1 wherein: 

the step of activating comprises the step of 

supplying power to the wireless radiotele- 
phone from a power source. 

13. The method of claim 10 wherein: 

the step of attempting to extend the call com- 
prises the step of 

determining whether the wireless radiotel- 
ephone is registered with any base station; 

the step of transmitting is performed in 
response to determining that the wireless radi- 
otelephone is not registered with any base sta- 
tion; 

the step of enabling comprises the step of 

causing the wireless radiotelephone to 
register with a base station; and 

the step of attempting again to extend the call 
comprises the step of 
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in response to the registering, extending 
the incoming call to the wireless radiotele- 
phone via the base station with which the 
wireless radiotelephone is registered. 

5 

14. The method of claim 13 wherein: 

the step of causing comprises the steps of 

activating the wireless radiotelephone; and io 
in response to the activation, the wireless 
radiotelephone registering with the base 
station. 



17. The method of claim 10 wherein: 

the step of transmitting is accompanied by the 
further st^ of 

placing the incoming call on hold; and 

the step of attempting again to extend the 
incoming call is accompanied by the further 
step of 

taking the incoming call off hold. 

18. The method of claim 17 wherein: 

the step of placing includes the step of 

playing an announcement to a caller via 
the incoming call. 

19. The method of claim 13 wherein: 

the step of transmitting is accompanied by the 
further steps of 

placing the incoming call on hold, and 
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15. Themethodof claim 13 wherein: 

the step of activating comprises the step of 

supplying power to the wireless radiotele- 
phone from a power source. 

16. The method of claim 13 further comprising the 
steps of: 



In response to either (a) the extended incoming 2S 
call not being answered at the wireless radiotel- 
ephone or (b) the extended incoming call being 
answered at the wireless radiotelephone and 
subsequently being terminated, transmitting a 
second paging signal to the pager; and 3o 
in response to receiving the paging signal at 
the pager, deactivating the wireless radiotele- 
phone. 
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playing an announcement to a caller via the 
incoming call; and 

the step of extending is accompanied by the 
further step of taking the incoming call off hold. 

20. A wireless call completion method comprising the 
steps of: 

in response to a call incoming for a cellular tel- 
ephone to a cellular call exchange, determining 
whether the cellular telephone is registered 
with a cellular base station; 
in response to determining that the cellular tel- 
ephone is not registered, transmitting a paging 
signal to a pager associated with the cellular 
telephone; 

in response to receiving the paging signal at 
the pager, activating the cellular telephone; 
in response to being activated, the cellular tele- 
phone registering with a cellular t>ase station; 
and 

in response to the registering, extending the 
Incoming call from the cellular exchange to the 
cellular telephone through the base station with 
which the cellular telephone is registered. 

21. The method of claim 20 wherein: 

the step of activating comprises the step of 

connecting the cellular telephone to a 
source of power. 

22. The method of claim 20 wherein: 

the step of activating comprises the step of 

supplying power to the cellular telephone 
from a battery 

23. The method of claim 20 further comprising the 
steps of: 

in response to eitfier (a) the extended incoming 
call not being answered at the cellular tele- 
phone or (b) the extended incoming call being 
answered at the cellular telephone and subse- 
quentiy being terminated, transmitting a sec- 
ond paging signal to the pager; and 
in response to receiving the paging signal at 
the pager, deactivating the cellular telephone. 

24. TTie method of claim 20 wherein: 

the step of transmitting is accompanied by the 
further step of placing the incoming call on 
hold; and 

the step of extending is accompanied by the 
further step of 
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taking the incoming call off hold. 

25. The method of claim 24 wherein: 

the step of placing includes the step of 

playing an announcement to a caller via 
the Incoming call. 

26. A telecommunications system conprising: 

a selectively-enabled wireless radiotelephone- 
a pager associated with the wireless radiotele- 
phone; 

a paging exchange for transmitting paging sia- 
nals to the pager; «^ « y a 

a wireless call exchange for extending calls 
incoming for wireless radiotelephones to ena- 
bled said wireless radiotelephones; and 
means responsive to a call incoming for the 
wireless radiotelephone into the wireless call 
exchange, for causing the paging exchange to 
transmit a paging signal to the pager, the pag- 
ing signal being such that receipt of the paging 
signal at the pager results in enablement of the 
wireless radiotelephone to receive the incom- 
ing call. 

27. The system of claim 26 further comprising: 

means interconnecting the pager with the wire- 
less radiotelephone and responsive to receipt 
of the paging signal at the pager, for enabling 
me wireless radiotelephone, 

28. The system of claim 26 wherein: 

the wireless call exchange responds to the 
incoming call by attenpting to extend the 
incoming call to a disabled said wireless radio- 
telephone; and 

the causing means respond to failure of the 
attempt by causing the paging exchange to 
transmit the paging signal. 

29. The system of claim 26 further comprising 

one or more base stations for wirelessly com- 
municating with wireless radiotelephones- 
wherein 

the wireless call exchange responds to the 
incoming call by determining whether the wire- 
less radiotelephone is registered with any base 
station, 

the causing means respond to a determination 
that the wireless radiotelephone is not regis- 
tered with any base station by causing the pag- 
ing exchange to, transmit the paging signal 
the wireless radiotelephone responds to its 
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enablement by registering with a base station 
of the one or more base stations, and 
the wireless call exchange responds to the reg- 
fstenng by extending the incoming call to the 
registered wireless radiotelephone through the 
base station with which the wireless radiotele- 
phone is registered. 

30. The system of claim 29 wherein: 

the causing means include 
means responsive to either (a) the extended 
incoming call not being answered at the wire- 
less radiotelephone or (b) the extended incom- 
ing call being answered at the wireless 
radiotelephone and subsequently being termi- 
nated, for causing the paging exchange to 
transmit a second paging signal to the pager 
the second paging signal being such that 
receipt of the second paging signal at the pager 
results in disablement of the wireless radiotele- 
phone. 

31. The system of claim 26 further comprising: 

means interconnecting the pager with the wire- 
less radiotelephone, responsive to receipt of a 
first said paging signal at the pager for enabling 
the wireless radiotelephone, and further 
responsive to receipt of the second paging sig- 
nal at the pager for disabling the wireless radi- 
otelephone. 

32. The system of claim 26 wherein: 

the causing means include 

means for placing the incoming call on 
hold. 
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33. The system of claim 32 wherein: 

the causing means further include 

means for playing an announcement to a 
caller via the incoming call, 

34. A wireless radiotelephone system for use with wire- 
less radiotelephones including a selectively-activat- 
able wireless radiotel^hone, comprising: 

a wireless call exchange for attempting to 
extend calls incoming for the wireless radiotel- 
ephones to the wireless radiotelephones and 
extending the calls incoming for the wireless 
radiotelephones to activated said wireless radi- 
otelephones; and 

means responsive to failure of an attempt by 
the wireless call exchange to extend a call 
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incoming into the wireless call exchange for the 
wireless radiotelephone, for causing a paging 
system to transmit a paging signal to a pager 
that is associated with the wireless radiotele- 
phone, the paging signal being such that 5 
receipt of the paging signal at the pager results 
in activation of the wireless radiotelephone; 
wherein 

the wireless call exchange attempts subse- 
quently to the transmitting of the paging signal 10 
to again extend the incoming call to the wire- 
less radiotelephone. 

35. The system of claim 34 wherein: 

IS 

the wireless call exchange attempts to extend 
the incoming call to the wireless radiotele- 
phone, by determining whether the wireless 
radiotelephone is registered with any t»ase sta- 
tion; 20 
the causing means are responsive to a deter- 
mination that the wireless radiotelephone is not 
registered with any base station, by causing 
the paging system to transmit the paging sig- 
nal; 25 
the wireless radiotelephone is responsive to 
being activated, by registering with a base sta- 
tion; and 

the wireless call exchange responds to the reg- 
istration, by extending the incoming call to the so 
wireless telephone via the base station with 
which the wireless radiotelephone is regis- 
tered. 

36. The system of claim 35 wherein: 35 

the causing means include 

means responsive to either (a) the 
extended incoming call not being 40 
answered at the wireless radiotelephone or 
(b) the extended incoming call being 
answered at the wireless radiotelephone 
and subsequently being terminated, for 
transmitting a second paging signal to the 4S 
pager, the second paging signal being 
such that receipt of the second paging sig- 
nal at the pager results in deactivation of 
the wireless radiotelephone. 

37. The system of claim 34 wherein: 

the causing means include 

means responsive to the failure, for placing 
the incoming call on hold, and responsive 
to the subsequent attempt and extending, 
for taking the Incoming call off hold. 
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38. The system of claim 37 wherein: 

the causing means further include 

means for playing an announcement to a 
caller via the incoming call. 

39. An apparatus for use with cellular telephones 
including a selectively-acttvatable cellular tele- 
phone, at least one base station for wirelessly com- 
municating with the cellular telephones, a cellular 
call exchange for extending incoming calls to cellu- 
lar telephones that are registered with base stations 
through the base stations with which they are regis- 
tered, a pager associated with the selectively-acti- 
vatable cellular telephone, and a paging system for 
transmitting paging signals to the pager, the appa- 
ratus comprising: 

means responsive to a call incoming for the 
selectively-activatable cellular telephone to the 
cellular call exchange and a determination by 
the cellular call exchange that the selectively- 
activatable cellular telephone is not registered 
with any base station, for causing the paging 
system to transmit a first paging signal to the 
pager, tiie first paging signal being such that 
receipt of the first paging signal at the pager 
results in activation of the selectively-activata- 
ble cellular telephone and registration of the 
activated selectively-activatable cellular tele- 
phone with a base station; 
means for determining whether the selectively- 
activatable cellular telephone has registered 
with a base station subsequentiy to transmit- 
ting of the first paging signal; and 
means responsive to a determination by the 
determining means that the selectively-activat- 
atsle cellular telephone has registered with a 
base station, for causing the cellular call 
exchange to extend the incoming call to tiie 
selectively-activatable cellular telephone. 

40. The apparatus of claim 39 further comprising: 

means responsive to either (a) the extended 
incoming call not being answered at the selec- 
tively-activatable cellular telephone or (b) the 
extended incoming call being answered at the 
cellular telephone and subsequentiy being ter- 
minated, for causing the paging system to 
transmit a second paging signal to the pager, 
the second paging signal being such that 
receipt of the second paging signal at the pager 
results in deactivation of the selectively-activat- 
able cellular telephone. 

41 . The apparatus of claim 40 wherein: 
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the means for causing the paging system to 
transmit a second paging signal include 
means for monitoring the incoming call by 
bndging onto the incoming call. 

42. The apparatus of claim 39 further comprising: 

means responsive to the incoming call and the 
determination by the cellular call exchange that 
the selectVely-activatable cellular telephone is 
not registered, for placing the incoming call on 
hold, and responsive to a determination by the 
determining means that the selectively-activat- 
able cellular telephone has registered, for tak- 
ing the incoming call off-hold. 

43. The apparatus of claim 42 wherein: 

the means for placing and taking comprise 

means for playing an announcement to a 
caller via the incoming call. 
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